Since the discovery of the glomera coccygica in man by Luschka in 1859, a number of papers were published dealing with the anatomy of this peculiar organ.
However, most of these research works are concerned with the microscopic structure of the coccygeal bodies. The knowledge in its macroscopic anatomy has made scarcely any progress ever since the classical reports of Luschk a.
Some years ago, my teacher, Dr. Fujita wrote a paper proposing a surgical agression to the glomera.
Because of the similar histological structure of this organ with that of the carotid body, the operative removal of which had become popular in our country as a remedy for bronchial asthma, spontaneous gangrene and so forth, simultaneous resection of the coccygeal bodies was suggested by Fuji it a.
In order to reply to the demand from the surgical side as well as to supply biologists with morphological data, I studied the coccygeal bodies chiefly from the standpoint of gross anatomy and topographical viewpoints.
Dissection was carried out with the ordinary method using sharp forceps and scalpel. It is, however, not easy for beginners. Skillful hands and preparatory exercises are needed. In my research work, more than twenty cases dissected in the beginning were discarded, so that any incorrect datum could be eliminated from the statistical results.
The material originated mostly from cadavers under fixation used in the dissection room for medical students; partly, however, from fresh bodies in the Medical Examination Office. In fixed material the arterial *This research work was arranged and guided by Dr . Fuji t a, Professor of Anatomy at the Tokyo University Medical School, whom I am indebted for his resourceful suggestions and kind support. system had been injected with coloured substance.
In this paper, results of dissection in 50 bodies ( 8 23, Q 27) will be reported.
More details concerning the material are given in table 1. The glomera are, as we will see later, located directly or with an intermediate thin layer of adipose tissue on the periost of the coccygeal bone.
The best way of finding them is to trace the aorta caudalis or a. sacralis media up to its termination to which they are connected more or less tightly.
They are embedded in a mass of adipose tissue which is located between the periost and rather dense connective tissue mingled with fine nerve plexus. Between the glomus and the surrounding adipose tissue there is a thin layer of loose tissue which seems to contain lymphatic spaces. Thanks to this layer, the preparation of glomera is rather simple, they can be picked out with a plain surface.
In this point the condition is quite different from that of the carotid body, in which the surrounding tissue (fibers, nerves and vessels) are continuous with those of the body itself. That is the reason why the plain dissection of the carotid body is difficult to carry out. This topographical relationship will be seen more clearly in the microscopic general aspect of the bodies in connection with surrounding structures.
III. The location of the glomera.
The sites of the coccygeal bodies are pretty variable. Luschk a, the discoverer of the organ, describes them to be found° on the ventral side or at most at the apex of the coccyx.
That is, however, not quite true.
According to my own observations the location of the bodies dorsal to the coccygeal bone is rather prevailing, as we will see in detail in a moment. Although most authors after Lus ch k a followed his opinion as regards the location of the coccygeal glomera, J. Arnold (1865) and later T. Walker (1904) state that they found some times small accessory glomera on the back surface of the coccyx, too.
Quite a long time had elapsed without any improvement being made, until Fuji ta (1950) with special emphasis called attention to the dorsal situation of the glomera. His statement is, however, based upon observations in the dissection room and he did not carry out any statistical investigation.
In a recent paper (1951) Sato remarks also upon the dorsal location of the glomera.
She found in 3 out of 21 cadavers one or more glomera on the dorsal side of the coccygeal apex. But this percentage is still by far lower than mine as will be seen in the following description.
Here are my statistics : In 50 cadavers dissected, the glomera were found with reference to the coccyx : only on the ventral side 4( 6 1, 9 7) extending from the apex to the dorsal side 13( 6 6, 7) only on the dorsal side 14( 6 7, 9 7) These figures show beyond dispute that the coccygeal bodies are in more than half of the individuals located on the dorsal side of the coccyx. This feature which seems to be characteristic to man can be confirmed by another figure : the main glomus i. e. the largest one in 338 K. Kubota every individual was found on the ventral side only in 6 and at the apex in 16 cases while its dorsal location was encountered in 28 cadavers.
And further, out of 240 glomera observed, 110 lay on the dorsal side, 66 at the apex and 64 on the ventral side of the coccyx. The significance of this queer topography of the glomera is not clear to me.
As regards its formative cause, however, it might be interpreted in the following way : the ventral side of the coccygeal apex might possibly be bent or deflected to the dorsal side when the tail undergoes the relative involution, that is to say, the coccygeal bone might not shrink similarly.
As the result of this dissimilar arrest of growth, in the beginning ventrally locating glomera come to lie at the apex or even on the dorsal side of the coccyx.
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original position to the coccyx while in others they are possibly displaced to the apex or over the apex even onto the dorsal side of the coccyx.
In fact, through microscopic study of human embryos I could make certain that in younger stages the glomera or their anlage are always found on the ventral side of the coccyx, while later stages, i. e. fetuses near to maturity, display conditions almost similar to postnatal ones. (Fig. 1) .
On the other hand, I scanned all my observations in dissection with the expectation of finding some peculiarity as to the location of the glomera in those specimens, the coccyx of which consisted of only three or four vertebrae.
The result was, however, far from my anticipation ; there was no difference between these specimens and those with less reduced coccygeal bone.
IV. The macroscopic features of the coccygeal bodies.
The glomera have different shapes : ellipsoid, ovoid, globiform, piriform, of kidney shape and so forth, the most common of these, however, being egg shaped.
In some instances they are more or less lobate and in such cases they look like mulberries or bunches of grapes. Fig. 2 demonstrates one of such lobations in a microscopic section.
Between complete separation and mere lobation there is, however, no distinct boundary.
The size of the glomera varies a great deal, too. Under 50 main glomera enucleated the largest one measured 8.0 mm x 3.2 mm x 2.9 mm while the dimensions of the smallest one were only 1.1 mm x 1.0 mm x 0.8 mm. Between the two extremes there is a continuous distribution of their sizes. That is also true of accessory glomera as they are named owing merely to their inferior dimensions to the main ones.
Accordingly the accessory glomera are on an average smaller in size than the main ones and their smallest specimens might have escaped the searching eyes of the dissector.
The distribution pattern of the glomera is quite manifold.
In the majority of cases (in 37 individuals) they were rather disseminated with a relatively wide space between adjacent ones, while, in other cases (in 13 individuals) they were put more closely together into one, two, or three groups. The groups were either conglomerations (in 6 individuals) or chains (in 7 individuals) of glomera.
These are situated mostly on the midline of the coccyx, but can deviate to the right or to the left side or expand to both sides.
V. Number of the glomera.
The coccygeal body was present in all 50 individuals examined. This finding is coincident with previous reports except that of Sato. This author says to have found glomus only in 21 out of 29 cadavers and I can not agree with this statement.
It is highly probable that some glomera, especially those which are located on the dorsal side of the coccyx, might have escaped the notice of the dissector.
The number of coccygeal bodies contained in one individual is subject to great variation.
There were three persons where a single glomus was found, while the maximal number of the bodies per capita was twelve. The most frequent number was seven, and the average number throughout the whole material was 4.8.
The presence of numerous bodies is not to be wondered at, if we consider the conditions in animals where there is, as a rule, one glo mus in each caudal segment.
VI.
Blood vessels of the coccygeal bodies.
As has been well known since Luschk a, the coccygeal bodies are closely connected with the middle sacral artery. The best way to find them in dissection is to trace carefully the terminations of this artery.
On the pelvic side of the coccyx there is the ventral sacrococcygeal ligament intercrossing with that of the other side on the midline. The above mentioned artery enters the arcade formed by the ligaments intercrossing in front of the bone. Running through the arcade, the middle sacral artery appears again at the tip of the coccyx, where it sends off some branches to nourish the bone itself.
The terminal stem of the artery runs further in the furrow of the bone caudad and at the apex dorsad, then turns craniad to terminate on the dorsal side of the coccygeal bone.
The furrow is present only on the ventral surface of the bone if the glomera are all confined to the ventral side , whilst it can continue up to the dorsal surface in accordance with the wider distribution of the glomera. As the lateral sacral artery often anastomoses with the middle one, the glomera can belong in some instances to the former, or a glomus receives its blood from both sources.
Entering the glomus through its hilum, the artery divides into branches, which through repeated ramifications and anastomoses develop into a highly complicated network of sinusoids. The caliber of the sinusoids is variable, measuring from 20 to 260 pr. The sinusoids aggregate into usually one, but sometimes two or more veins, and come out of the glomus either through its hilum or from the convex surface. Thus we see a kind of arteriovenous anastomoses in the sinusoid network of the coccygeal body.
On the surface of the body, especially in fresh condition, the network may be seen beautifully through the capsule.
The venous drainage is secured by way of several routes. The efferent veins flow immediately into a larger trunk or a wide sinus. At its confluence there is no valve present. The venous trunk or sinus is located on the dorsal side of the coccyx if the glomera are present on this side of the bone and only on the ventral side if the glomera are confined to the pelvic side. At any rate, it passes ventrally to the coccyx to drain into the middle sacral vein.
Other routes of drainage of the sinus or trunk consist in a vein going backwards and upwards on the dorsal side of the coccyx and finally flowing into the lateral sacral vein, a vein going over into cutaneous veins in the vicinity, and a vein anastomosing with the hemorrhoidal plexus.
At the point flowing into the cutaneous vein, there is always a valve preventing the backflow of the blood from the skin.
When the middle sacral vein is less developed, the cutaneous drainage gains predominance. All these routes of drainage are not always represented in the same strength ; not infrequently one or more of them are reduced to negligible small veins and are compensated by other members of the system.
In some cases the venous trunk or sinus was not present and the efferent veins of the glomus were directly flowing into the lateral sacral vein or cutaneous veins on the dorsal side of the coccygeal region.
Many instances were found in which the middle sacral vein was only poorly developed.
Again, in a few cases the efferent veins or at least their branches were entering into the vertebral canal or penetrating the coccygeal bone.
VII. Nerves of the coccygeal bodies.
As regards the nerves of the coccygeal region, there is a precise description by F. Arnold in 1851. But as at that time the coccygeal bodies were unknown, the innervation of the bodies was no concern of this author. Luschka (1859), the discoverer of the glomera, describes that the bodies are innervated by the sympathetic nerves. Later, J. H. Ja k o b ss on traced also the sympathetic trunk up to the glomera and observed further its plexus formation in the organ. Other authors as G. Meyer (1866), H. Sato (1951), etc. are also dealing with the innervation problem of the glomera, however mostly on the basis of microscopic investigations.
Through my own dissection I was able to confirm that the coccygeal bodies get their innervation from two sources i . e. from the sympathetic system and the spinal nerves .
The sympathetic trunks of both sides come closer to each other as we descend toward the apex of the coccyx and finally unite to a single stem, in which the last unpaired ganglion is present . The union takes place at the level of the first or second , but sometimes of the third coccygeal vertebra.
The innervator, consisting of usually one or two , but in some instances of several fine nerves, emerges from the ganglion and runs on
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Vater-Pacini's corpuscle the pelvic side of the coccyx downwards accompanied by the above described blood vessels. Sending some slender branches to the dorsal side of the bone, the nerves finally reach the glomera. It should be noted, however, that in a few cases the sympathetic trunks were separated from each other and the glomerular branches were originated from the lowest ganglia of both sides. In still rare cases, beside the so-called lowest ganglion a minute ganglion was found in the course of the glomerular innervator.
The other source, spinal nerves, takes its origin in the anococcygeal nerve (S4, S5 and Co), and descends along the lateral part of the coccyx to form a dense plexus at the apex of the bone. This plexus encloses the glomera just like a basket. Careful dissection reveals that some minute filaments of the plexus are distributed on the surface of the glomera.
It is not quite easy to distinguish the nerve filaments from those of the connective tissue. They are, however, scarcely to be confused by experienced and skillful eyes.
At the end of the description of the innervation, an additional remark should be made, that the Vate r-P ac in i's lamellar corpuscles are very often seen in the vicinity or surrounding tissue of the coccygeal bodies. (Fig. 4) .
In some instances, a distinguished distribution of the spinal nerves was observed on the ampullar enlargement of the glomerular veins.
VIII.
Résumé.
The results obtained through dissection of the coccygeal glomera in 50 human bodies may be summarized as follows :
1) The glomera coccygica were found in all bodies dissected. 2) In the human body, the coccygeal glomera have a tendency to be localized at the apex or even on the dorsal side of the coccyx. Out of the glomera observed 56% were found on the dorsal side, 32% at the apex, and 12 % on the ventral side of the coccyx. This dorsal dislocation might find its explanation in the probable dissimilar growth in the parts of the coccyx in man.
3) In my investigation, the number of the glomera found in one body varied within a range of 1-12, with the average of 4.8.
4) The size of the glomus is also subject to a considerable variability, the largest one which was found being 8.0 mm x 3.2 mm x 2.9 mm in its dimensions.
5) The coccygeal bodies are morphologically arteriovenous anas- One glomus is on the ventral, another on the apical and the third, small one on the dorsal side of the coccyx.
Female, 23 yrs. Ventral aspect. 
